Stimulation of prostaglandin E2 synthesis in cloned osteoblastic cells of mouse (MC3T3-E1) by epidermal growth factor.
Prostaglandin (PG) E2, known as a bone-resorption factor, was released as a predominant arachidonate metabolite in the culture medium of an osteoblastic cell line cloned from mouse calvaria (MC3T3-E1). Epidermal growth factor (EGF) (10 ng/ml) prominently enhanced endogenous PGE2 synthesis, requiring the simultaneous presence of unidentified factor(s) contained in bovine serum. PGE2 synthesis increased after a lag phase for 1-2 h and reached a maximum level at about 3 h after EGF addition. EGF-stimulated PGE2 synthesis was almost completely blocked by 10 microM cycloheximide or 1 microM actinomycin D. Furthermore, when the cells were pretreated with EGF, the microsomes exhibited an increased activity of fatty acid cyclooxygenase (arachidonic acid----PGH2), whereas the activity of PGE synthase (PGH2----PGE2) remained unchanged. These results suggested an EGF-mediated induction of cyclooxygenase. Following increased PGE2 synthesis, DNA synthesis increased and alkaline phosphatase activity decreased in a slower response to EGF. PGE2 (above 0.1 microM) added to the cells could replace EGF. However, such effects of EGF on the osteoblasts could not be attributed totally to an autocrine function of PGE2 produced by stimulation with EGF because these effects of EGF were not abolished by indomethacin, which blocked the PGE2 synthesis.